FitzGerald's suggestion was not carried further at the time, and it was left to Lorentz to make it independently,1 and to show at the same time some plausible reason why a contraction of exactly this amount might be expected.
The theory to which Lorentz was led in his investigations into the optical behaviour of moving bodies is so fundamental to the present subject, and is, if not always in its original form, so generally accepted, that some account of it must now be given.
20. THE NULL RESULT INDEPENDENT OF THE MATERIAL CONSTITUTING THE APPARATUS.
Before this is done, however, we may note a fact of great importance for the general significance of the Michelson-Morley experiment. As first carried out, the whole apparatus was mounted on a sandstone block which floated in mercury. In the repetition by Morley and Miller, the distance between the mirrors was intentionally maintained by wooden rods.
Thus if the null effect is to be explained by FitzGerald's suggestion, the contraction of the right amount must automatically take place in two such different materials as sandstone and pine. It is difficult to think of this as a mere coincidence, so that we are naturally led to think that if we accept the contraction hypothesis, whatever explanation of it we may adopt, it must be one that is universal, and inherent in the constitution of matter, even down to the structure of the chemical atom.
21. THE INFLUENCE OF THE MICHELSON-MORLEY EXPERIMENT ON THE DEVELOPMENT OF ELECTRICAL THEORY.
The contraction hypothesis of FitzGerald is a second instance of an ad hoc addition to existing theory for the express purpose of making it fit the facts, of which the first instance cited above, was Fresnel's hypothesis of a convection-coefficient. But it was not possible for the matter to rest at this point. Why should matter contract to exactly the required
1" Versuch einer Theorie der Elektrischen und optischen Erscheinungen ir bewegten Korpern," Leiden, 1895.lation, if the velocity of the earth relative to the aether had been as much as a quarter ofn attempt at a direct investigation of themental evidence is universally confirmed.
